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©  |R  scanning  device  for  producing  a  stereoscopic  image. 
(j?)  A  stereoscopic  infrared  imager  includes  optics  (18,  20, 
26,  22)  for  producing  infrared  images  of  two  different  views  of 
an  infrared  scene.  A  scanning  mirror  (26)  alternately  scans the  two  infrared  images  across  a  single  infrared  detector 
array  (24).  The  detector  array  modulates  a  light  source  array (28)  to  produce  a  visible  image  of  the  scanned  part  of  the 

infrared  scene.  Optics  (32,  38,  34,  36,  52,  54)  ere  provided  for producing  visible  images  of  the  light  source  array  et  the  posi- 
m°nS  ,™  fVeS  <40)  °f  the  Observer  A  second  sc*"™9 mirror  (38)  alternately  scans  the  imege  of  the  light  source array  across  the  two  eyes  of  the  observer  in  order  to  construct full  visible  images  of  the  scene. 
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D e v i c e   f o r   p r o d u c i n g   a  s t e r e o s c o p i c   i m a g e .  

The  i n v e n t i o n   r e l a t e s   to  a  d e v i c e   f o r   p r o d u c i n g  
a  s t e r e o s c o p i c   i m a g e   of   an  i n v i s i b l e   r a d i a t i o n   s c e n e   d e v i c e .  
In   s u c h   a  d e v i c e ,   two  v i s i b l e   i m a g e s   a r e   p r o d u c e d   t o  
c o r r e s p o n d   to  two  s h i f t e d   v i e w s   of  an  i n v i s i b l e   r a d i a t i o n  

5  s c e n e ,   f o r   e x a m p l e   an  i n f r a r e d   s c e n e .   By  p r o v i d i n g   t h e  
d e v i c e   w i t h   two  d i s p l a c e d   o p t i c a l   c h a n n e l s ,   t h e   o b s e r v e r  
can   more   e a s i l y   j u d g e   d i s t a n c e s   f r o m   t he   o b s e r v e r   t o  
o b s e r v e d   o b j e c t s .  

C o n v e n t i o n a l   s t e r e o s c o p i c   i n f r a r e d   i m a g e r s   p r o v i d e  
10  two  o p t i c a l   c h a n n e l s   by  p r o v i d i n g   two  c o m p l e t e   i n f r a r e d  

i m a g e r s .   Such   s t e r e o s c o p i c   i n f r a r e d   i m a g e r s   h a v e   t w o  
c o m p l e t e   s e t s   of  i n p u t   o p t i c s ,   s c a n n e r s ,   d e t e c t o r s ,  
a m p l i f i e r s ,   d i s p l a y s ,   and  o u t p u t   o p t i c s .   Such   d u p l i c a t i o n  
r e s u l t s   i n   a  d e v i c e   w h i c h   i s   l a r g e ,   h e a v y ,   e x p e n s i v e   t o  

15  m a n u f a c t u r e ,   and   e x p e n s i v e   to  m a i n t a i n .  
I t   i s   an  o b j e c t   of  t h e   i n v e n t i o n   to  p r o v i d e   a  

d e v i c e   f o r   p r o d u c i n g   a  s t e r e o s c o p i c   i m a g e   i n   w h i c h   t he   t w o  
o p t i c a l   c h a n n e l s   s h a r e   as  many  c o m p o n e n t s   as  p o s s i b l e .  
By  s h a r i n g   c o m p o n e n t s ,   the   d e v i c e   can  be  made  s m a l l e r ,  

20  l i g h t e r ,   and  l e s s   e x p e n s i v e   to  m a n u f a c t u r e   and  m a i n t a i n .  
The  d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n   i s   c h a r a c -  

t e r i z e d   b y  

a  f i r s t   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  
p r o d u c i n g   a  f i r s t   i n v i s i b l e   i m a g e   of  t h e   s c e n e   v i e w e d   f r o m  

25  a  f i r s t   v i e w i n g   p o s i t i o n ;  

a  s e c o n d   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  
p r o d u c i n g   a  s e c o n d   i n v i s i b l e   r a d i a t i o n   i m a g e   of   t h e   s c e n e  
v i e w e d   f r o m   a  s e c o n d   v i e w i n g   p o s i t i o n   s p a c e d   f r o m   t he   f i r s t  
v i e w i n g   p o s i t i o n ;  

30 a  r a d i a t i o n   d e t e c t o r   f o r   d e t e c t i n g   t h e   i n v i s i b l e  
r a d i a t i o n   i m a g e s   } 

an  i n p u t   s c a n n i n g   e l e m e n t   f o r   a l t e r n a t e l y   s c a n n i n g  
t h e   f i r s t   and  s e c o n d   i n v i s i b l e   r a d i a t i o n   i m a g e s   a c r o s s   t h e  
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d e t e c t o r ,   e a c h   i-can  h a v i n g   a  s t a r t i n g   t i m e   and  a  s c a n   r a t e f  

a  l i g h t   s o u r c e   j 

a  c o n t r o l   c i r c u i t   f o r   t h e   l i g h t   s o u r c e   to  p r o d u -  

ce  v i s i b l e   l i g h t   h a v i n g   an  i n t e n s i t y   p r o p o r t i o n a l   to   t h e  

5  i n t e n s i t y   of  t h e   i n f r a r e d   r a d i a t i o n   i n c i d e n t   on  t h e  

d e t e c t o r   ; 

a  t h i r d   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  

p r o d u c i n g   a  f i r s t   v i s i b l e   i m a g e   of   t h e   l i g h t   s o u r c e   i n   a  

f i r s t   f i e l d   of  v i e w   a t   a  t h i r d   v i e w i n g   p o s i t i o n ;  

10  a  f o u r t h   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s  

f o r   p r o d u c i n g   a  s e c o n d   v i s i b l e   image   of   t h e   l i g h t   s o u r c e   i n  

a  s e c o n d   f i e l d   of   v i e w   a t   a  f o u r t h   v i e w i n g   p o s i t i o n   s p a c e d  

f r o m   t he   t h i r d   v i e w i n g   p o s i t i o n ;  

a  d i s p l a y   s c a n n i n g   e l e m e n t   f o r   a l t e r n a t e l y  

15  s c a n n i n g   t h e   f i r s t   v i s i b l e   i m a g e   a c r o s s   t h e   f i r s t   f i e l d   o f  

v i e w   and   t h e   s e c o n d   v i s i b l e   i m a g e   a c r o s s   t h e   s e c o n d   f i e l d  

of  v i e w ,   e a c h   s c a n   h a v i n g   a  s t a r t i n g   t i m e   and   a  s c a n   r a t e ;  

a n d  

means   f o r   s y n c h r o n i z i n g   t h e   s t a r t i n g   t i m e   a n d  

20  s c a n   r a t e   of  t h e   v i s i b l e   s c a n n i n g   m e a n s   w i t h   t h e   s t a r t i n g  

t i m e   and   s c a n   r a t e   of  t h e   i n v i s i b l e   r a d i a t i o n   s c a n n i n g   m e a n s  

As  m e n t i o n e d   a b o v e ,   t he   i n v i s i b l e   r a d i a t i o n   i s  

p r e f e r a b l y   i n f r a r e d   r a d i a t i o n .   H o w e v e r ,   in   p r i n c i p a l  

t he   s t e r e o s c o p i c   i m a g e r   a c c o r d i n g   to  t h e   i n v e n t i o n   can   b e  

25  u s e d   to  g e n e r a t e   v i s i b l e   i m a g e s   c o r r e s p o n d i n g   to  i m a g e s   i n  

any  o t h e r   r a d i a t i o n   b a n d .  

The  d e v i c e   a c c o r d i n g   to  t h e   i n v e n t i o n   may  b e  

f u r t h e r   c h a r a c t e r i z e d   i n   t h a t   t h e   f i r s t   o p t i c a l   c h a n n e l  

c o m p r i s e s   : 
30  a  f i r s t   s t a t i o n a r y   i n p u t   m i r r o r   a r r a n g e d   t o  

r e c e i v e   i n f r a r e d   r a d i a t i o n   f rom  t h e   s c e n e   and   to  r e f l e c t  

s a i d   i n f r a r e d   r a d i a t i o n ;   a n d  

F i r s t   l e n s   means   a r r a n g e d   to  r e c e i v e   s c e n e  

r a d i a t i o n   r e f l e c t e d   f rom  t h e   f i r s t   s t a t i o n a r y   i n p u t   m i r r o r ,  
35  s a i d   f i r s t   l e n s   m e a n s   p r o d u c i n g   an  I n f r a r e d   i m a g e   of   t h e  

s c e n e   i n   a  f o c a l   p l a n e .  

and   in   t h a t   t he   s e c o n d   o p t i c a l   c h a n n e l   c o m p r i s e s :  
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a  s e c o n d   s t a t i o n a r y   i n p u t   m i r r o r   a r r a n g e d   t o  

r e c e i v e   i n f r a r e d   r a d i a t i o n   f rom  t h e   s c e n e   and   to  r e f l e c t  

s a i d   i n f r a r e d   r a d i a t i o n ,   s a i d   s e c o n d   s t a t i o n a r y   i n p u t   m i r r o r  

b e i n g   s p a c e d   f r o m   t h e   f i r s t   s t a t i o n a r y   i n p u t   m i r r o r   ;  a n d  

5  s e c o n d   l e n s   m e a n s   a r r a n g e d   to  r e c e i v e   s c e n e   r a d i a -  

t i o n   r e f l e c t e d   f r o m   the   s e c o n d   s t a t i o n a r y   i n p u t   m i r r o r ,   s a i d  

s e c o n d   l e n s   m e a n s   p r o d u c i n g   an  i n f r a r e d   i m a g e   of  t h e   s c e n e  

in   a  f o c a l   p l a n e .  

P r e f e r a b l y ,   t h e   d e v i c e   a c c o r d i n g   to  t h e  

' " i n v e n t i o n   i s   f u r t h e r   c h a r a c t e r i z e d   in   t h a t  

b o t h   l e n s   m e a n s   c o m p r i s e   a  s i n g l e   i n p u t   l e n s   ;  a n d  

t h e   i n p u t   s c a n n i n g   e l e m e n t   c o m p r i s e s   a  r o t a t i n g  

i n p u t   m i r r o r   a r r a n g e d   to  r e c e i v e   i n f r a r e d   r a d i a t i o n   f r o m   t h e  

s c e n e   a f t e r   r e f l e c t i o n   f r o m   t h e   f i r s t   and  s e c o n d   s t a t i o n a r y  
15  i n p u t   m i r r o r s ,   and   f u r t h e r   a r r a n g e d   to  a l t e r n a t e l y   r e f l e c t  

r a d i a t i o n   f r o m   the   f i r s t   and  s e c o n d   s t a t i o n a r y   i n p u t   m i r r o r s  

to  t h e   i n p u t   l e n s .  

The  r o t a t i n g   i n p u t   m i r r o r   may  be  a  m i r r o r   p r i s m  

w i t h   t h r e e   r e f l e c t i v e   s i d e s .  
20  The  d e v i c e   of   t he   p r e s e n t   i n v e n t i o n   may  be  f u r t h e r  

c h a r a c t e r i z e d   i n   t h a t  

b o t h   d i s p l a y   l e n s   means   c o m p r i s e   a  s i n g l e   o b j e c -  

t i v e   l e n s ;  

The  d i s p l a y   s c a n n i n g   e l e m e n t   c o m p r i s e s   a  r o t a t i n g  
"   d i s p l a y   m i r r o r   a r r a n g e d   to  r e c e i v e   l i g h t   f r o m   t h e   l i g h t   s o u r -  

ce  by  way  of  t he   o b j e c t i v e   l e n s ,   s a i d   r o t a t i n g   d i s p l a y   m i r r o r  

b e i n g   a r r a n g e d   to  a l t e r n a t e l y   r e f l e c t   s a i d   l i g h t   to  t h e  

f i r s t   and  s e c o n d   s t a t i o n a r y   d i s p l a y   m i r r o r s .  

P r e f e r a b l y ,   b o t h   d i s p l a y   l e n s   means   c o m p r i s e   a  
3°  s i n g l e   o b j e c t i v e   l e n s   and   the   d i s p l a y   s c a n n i n g   e l e m e n t  

c o m p r i s e s   a  r o t a t i n g   d i s p l a y   m i r r o r   a r r a n g e d   to  r e c e i v e   l i g h t  

f r o m   t h e   l i g h t   s o u r c e   by  way  of  t he   o b j e c t i v e   l e n s .   S a i d  

r o t a t i n g   d i s p l a y   m i r r o r   i s   a l s o   a r r a n g e d   to  a l t e r n a t e l y  

r e f l e c t   s a i d   l i g h t   to  t h e   f i r s t   and  s e c o n d   s t a t i o n a r y  
35  d i s p l a y   m i r r o r s .  

The  r o t a t i n g   d i s p l a y   m i r r o r   may  be  a  m i r r o r   p r i s m  

w i t h   t h r e e   r e f l e c t i v e   s i d e s .  
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In   one  a s p e c t   o f   t h e   I n v e n t i o n ,   t h e   s y n c h r o -  

n i z a t i o n   m e a n s   c o m p r i s e s   a  g e a r   t r a i n   f o r m i n g   a  m e c h a n i c a l  

l i n k a g e   b e t w e e n   t h e   i n p u t   s c a n n i n g   e l e m e n t   and   t h e  

d i s p l a y   s c a n n i n g   m i r r o r .  

5  P r e f e r a b l y ,   t h e   i n f r a r e d   r a d i a t i o n   d e t e c t o r  

c o m p r i s e s   a  l i n e a r   a r r a y   of   i n f r a r e d   r a d i a t i o n   d e t e c t o r s  

a r r a n g e d   in   t he   f o c a l   p l a n e   of  t h e   i n p u t   l e n s .  

The  l i g h t   s o u r c e   c o m p r i s e s   p r e f e r a b l y   a  l i n e a r  

a r r a y   of   l i g h t   e m i t t i n g   d i o d e s ,   e a c h   l i g h t   e m i t t i n g   d i o d e  

10  i n   t h e   d i o d e   a r r a y   c o r r e s p o n d i n g   to  one  i n f r a r e d   d e t e c t o r  

in   t h e   d e t e c t o r   a r r a y .  

A c c o r d i n g   to  a  f u r t h e r   c h a r a c t e r i z i n g   f e a t u r e ,  

e a c h   i n f r a r e d   d e t e c t o r   p r o d u c e s   an  o u t p u t   e l e c t r i c a l  

s i g n a l   h a v i n g   a  m a g n i t u d e   p r o p o r t i o n a l   to  t h e  

15  i n t e n s i t y   of  t he   i n f r a r e d   r a d i a t i o n   i n c i d e n t   t h e r e o n ,  

e a c h   l i g h t   s o u r c e   p r o d u c e s   v i s i b l e   l i g h t   h a v i n g   an  i n t e n -  

s i t y   p r o p o r t i o n a l   to  t h e   m a g n i t u d e   of  an  i n p u t   e l e c t r i c a l  

s i g n a l   a p p l i e d   t h e r e t o ,   and   t h e   c o n t r o l   c i r c u i t   f o r   t h e  

l i g h t   s o u r c e   c o m p r i s e s   an  a r r a y   o f   e l e c t r i c   a m p l i f i e r s  

20  h a v i n g   i n p u t s   c o n n e c t e d   to   t h e   o u t p u t s   of  t h e   i n f r a r e d  

d e t e c t o r s   and  h a v i n g   o u t p u t s   c o n n e c t e d   to  t he   i n p u t s   of   t h e  

l i g h t   s o u r c e s .  

The  t h i r d   and   f o u r t h   o p t i c a l   c h a n n e l   may  f u r t h e r  

i n c l u d e   f i r s t   and  s e c o n d   e y e p i e c e   l e n s e s   a r r a n g e d   t o  

25  r e c e i v e   l i g h t   r e f l e c t e d   f r o m   t h e   f i r s t   and  s e c o n d   s t a t i o n a r y  

d i s p l a y   m i r r o r s ,   r e s p e c t i v e l y .  

The  i n v e n t i o n   w i l l   now  be  d e s c r i b e d   w i t h   r e f e r e n c e  

to  t h e   d r a w i n g ,   w h e r e i n  

F i g u r e   1  i s   a  p a r t l y   s c h e m a t i c ,   p a r t l y   top   p l a n  

30  v i e w   of  an  i n f r a r e d   s c a n n i n g   and   i m a g i n g   p o r t i o n   of  a  

s t e r e o s c o p i c   i n f r a r e d   i m a g e r   a c c o r d i n g   to  t h e   i n v e n t i o n ,  

F i g .   2  i s   a  p a r t l y   s c h e m a t i c ,   p a r t l y   t op   p l a n  

v i e w   of  a  v i s i b l e   s c a n n i n g   and   i m a g i n g   p o r t i o n   of  a  

s t e r e o s c o p i c   i n f r a r e d   i m a g e r   a c c o r d i n g   to  t he   i n v e n t i o n ,  

35  F i g u r e   3  i s   a  g r a p h   of   t h e   a z i m u t h a l   p o s i t i o n   X  

of  t he   s c e n e   b e i n g   s c a n n e d   a c r o s s   t h e   d e t e c t o r   as  a  

f u n c t i o n   of  t he   a n g u l a r   r o t a t i o n   f   of  t he   i n f r a r e d   a n d  

v i s i b l e   s c a n n i n g   m i r r o r s ,  
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F i g u r e   k  i s   a  t o p   p l a n   v i e w   of   a  p o r t i o n   of  a  
s t e r e o s c o p i c   i n f r a r e d   i m a g e r   a c c o r d i n g   to  t he   i n v e n t i o n  
f o r   s y n c h r o n i z i n g   t he   r o t a t i o n s   of   t h e   i n f r a r e d   a n d  
v i s i b l e   s c a n n i n g   m i r r o r s ,  

5  F i g u r e   5  i s   a  s c h e m a t i c   d i a g r a m   of  a  l e n s   s y s t e m  
f o r   p r o d u c i n g   a  v i s i b l e   i m a g e   of  t he   l i g h t   s o u r c e   in   t h e  
i n f r a r e d   i m a g e r   a c c o r d i n g   to  t he   i n v e n t i o n .  

F i g u r e   1  shows  a  p o r t i o n   of  a  s t e r e o s c o p i c  
i n f r a r e d   i m a g e r   a c c o r d i n g   to  t h e   i n v e n t i o n   f o r   s c a n n i n g   a n  

10  i n f r a r e d   r a d i a t i o n   i m a g e   of  t h e   s c e n e   a c r o s s   a  d e t e c t o r  
a r r a y .   The  i n f r a r e d   r a d i a t i o n   s c e n e   i s   r e p r e s e n t e d   in   F i g u -  
re   1  by  the   n u m e r a l s   10,  1 0 ' ,   12,  1 2 ' ,   U   and  U«  ,  w h i c h  
d e n o t e   s u c c e s s i v e   p o s i t i o n s   i n   t he   s c e n e   v i e w e d   f rom  r i g h t  
to  l e f t .   L i g h t   r a y s   16  f r o m   t h e   s c e n e   a r e   i n c i d e n t   o n  

15  s t a t i o n a r y   i n p u t   m i r r o r s   18  and  20  w h i c h   a r e   s p a c e d   a p a r t  
f rom  one  a n o t h e r   by  a  d i s t a n c e ,   d,  In  c o n j u n c t i o n   w i t h   i n p u t  
l e n s   22  the   s t a t i o n a r y   i n p u t   m i r r o r s   18  and  20  p r o d u c e  
f i r s t   and  s e o o n d   i n f r a r e d   r a d i a t i o n   i m a g e s   of   the   s c e n e  
v i e w e d   f rom  s p a c e d   a p a r t   p o s i t i o n s .  

Thus»  t he   i n f r a r e d   r a d i a t i o n   image   of  t he   s c e n e  
v i e w e d   f rom  s t a t i o n a r y   i n p u t   m i r r o r   18  f i n d s   the   s c e n e  
p o s i t i o n   12'   in   t h e   c e n t e r   of  t h e   i m a g e .   In  c o n t r a s t ,   t h e  
i n f r a r e d   r a d i a t i o n   i m a g e   of  t he   s c e n e   v i e w e d   f rom  t h e  
s t a t i o n a r y   i n p u t   m i r r o r   20  is   s h i f t e d   s l i g h t l y   to  the   r i g h t  

25  and  f i n d s   the   s c e n e   p o s i t i o n   12  in   t he   c e n t r e   of  t h e  
i m a g e .   The  l a r g e r   t h e   s p a c i n g ,   d,  b e t w e e n   the   m i r r o r s   18 
and  20,  the   l a r g e r   w i l l   be  t he   r e l a t i v e   s h i f t i n g   b e t w e e n  
the   i m a g e s   and  the   l a r g e r   w i l l   be  the   s t e r e o s c o p i c   e f f e c t .  

In  o r d e r   to  s e n s e   t he   i n f r a r e d   i m a g e s   of  t h e  
30  s c e n e ,   a  r a d i a t i o n   d e t e c t o r   2k  i s   p r o v i d e d   a t   the   l o c a t i o n  

of  t h e   i n f r a r e d   i m a g e s .   In  t he   d e v i c e   shown  in   F i g u r e   1 ,  
t he   d e t e c t o r   2k  i s   an  a r r a y   made  up  of   a  n u m b e r   of  i n f r a r e d  
d e t e c t o r   e l e m e n t s   e x t e n d i n g   in   a  d i r e c t i o n   p e r p e n d i c u l a r   t o  
the   p l a n e   of  the   d r a w i n g .   The  i n f r a r e d   d e t e c t o r   e l e m e n t s  

35 may  be ,   f o r   e x a m p l e ,   c r y o g e n i c a l l y - c o o l e d   q u a n t u m   d e t e c t o r s  
or  p y r o e l e c t r i c   p o i n t   d e t e c t o r s .  

As  d e s c r i b e d   t h u s f a r ,   t he   s t e r e o s c o p i c   i m a g e r  
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iorms  two  s h i f t e d   i n f r a r e d   i m a g e e   of  t h e   s c e n e ,   b u t  

h a s   o n l y   one   d e t e c t o r   a r r a y .   In   o r d e r   to  d e t e c t   b o t h  

i m a g e s   w i t h   a  s i n g l e   d e t e c t o r   a r r a y ,   a  r o t a t i n g   i n p u t   m i r r o r 1  

26  i s   p r o v i d e d .   R o t a t i n g   i n p u t   i m i r r o r   26  a l t e r n a t e l y   s c a n s  

5  t he   f i r s t   a n d   s e c o n d   i n f r a r e d   r a d i a t i o n   i m a g e s   a c r o s s   t he   ! 

d e t e c t o r   a r r a y   2k  . 
As  shown  i n   F i g u r e   1  ,  as  t h e   r o t a t i n g   i n p u t  

m i r r o r   26  r o t a t e s   c l o c k w i s e ,   t h e   i n f r a r e d   s c e n e   i s   s c a n n e d  

f r o m   r i g h t   to  l e f t   a c r o s s   t he   d e t e c t o r   a r r a y   2k  v i a  

10  s t a t i o n a r y   i n p u t   m i r r o r   18.  As  t h e   r o t a t i n g   i n p u t   m i r r o r   26  ; 

c o n t i n u e s   to  r o t a t e ,   t h e   i n s i d e   of  t he   i m a g e r   ( p r e f e r a b l y   | 

b l a c k e n e d )   i s   s c a n n e d   a c r o s s   t h e   a r r a y   u n t i l   t h e   j 

r o t a t i n g   i n p u t   m i r r o r   26  r e a c h e s   t he   p o s i t i o n   shown  i n  

d o t t e d   l i n e s   in   F i g u r e   1  .  At  t h i s   p o i n t ,   t h e   i n f r a r e d  

15  r a d i a t i o n   s c e n e   i s   s c a n n e d   f r o m   r i g h t   to  l e f t   a c r o s s   t h e  

d e t e c t o r   a r r a y   v i a   s t a t i o n a r y   i n p u t   m i r r o r   2 0 .  

F i g u r e   2  shows   t h e   p o r t i o n   of  t h e   s t e r e o s c o p i c  

i m a g e r   f o r   g e n e r a t i n g   t h e   s t e r e o s c o p i c   v i s i b l e   i m a g e s .   A 

l i g h t   s o u r c e   28  may  be ,   f o r   e x a m p l e ,   a  l i n e a r   a r r a y   of   l i g h t  

20  e m i t t i n g   d i o d e s .   The  a r r a y   e x t e n d s   i n   a  d i r e c t i o n   p e r p e n -  

d i c u l a r   to  t h e   p l a n e   of  t he   d r a w i n g .   j 

A m p l i f i e r   10  i s   an  a r r a y   of   a m p l i f i e r s   p r o v i d e d  

f o r   d r i v i n g   t h e   l i g h t   s o u r c e   a r r a y   28  to  p r o d u c e   v i s i b l e   I 

l i g h t .   E a c h   i n f r a r e d   d e t e c t o r   in   d e t e c t o r   a r r a y   2k  p r o d u c e s  

25  an  o u t p u t   e l e c t r i c a l   s i g n a l   h a v i n g   a  m a g n i t u d e   p r o p o r t i o n a l  

to  t h e   i n t e n s i t y   of  t h e   i n f r a r e d   r a d i a t i o n   i n c i d e n t   t h e r e -  

on.   The  o u t p u t   e l e c t r i c a l   s i g n a l s   f rom  the   i n f r a r e d  

d e t e c t o r s   a r e   i n p u t   to  a s s o c i a t e d   a m p l i f i e r s   in   a r r a y   1 0 .  

The  o u t p u t   of  e a c h   a m p l i f i e r   in   a r r a y   30  d r i v e s   an  a s s o -  

30  c i a t e d   l i g h t   s o u r c e   in   l i g h t   s o u r c e   a r r a y   28  so  t h a t   e a c h  

l i g h t   s o u r c e   p r o d u c e s   v i s i b l e   l i g h t   h a v i n g   an  i n t e n s i t y  

p r o p o r t i o n a l   to  t he   i n t e n s i t y   of   t he   i n f r a r e d   r a d i a t i o n  

i n c i d e n t   on  t h e   c o r r e s p o n d i n g   i n f r a r e d   d e t e c t o r   i n   t h e  

d e t e c t o r   a r r a y   2 k .  

35  F i r s t   and  s e c o n d   v i s i b l e   i m a g e s   of  t h e   l i g h t  

s o u r c e   a r r a y   28  a r e   p r o d u c e d   i n   f i r s t   and  s e c o n d   s p a c e d -  

a p a r t   f i e l d s   of  v i e w   by  an  o b j e c t i v e   l e n s   32  and  by  f i r s t  
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and  s e c o n d   s t a t i o n a r y   d i s p l a y   m i r r o r s   34  and   36.  T h e  

s t a t i o n a r y   d i s p l a y   m i r r o r s   3k  and  36  a r e   s e p a r a t e d   b y  
a  d i s t a n c e ,   d1 ,   w h i c h   may  be  t h e   a v e r a g e   d i s t a n c e   b e t w e e n  
t h e   two  e y e s   of  a  human  o b s e r v e r .  

5  W h i l e   t he   d i s t a n c e ,   d,  b e t w e e n   s t a t i o n a r y   i n p u t  
m i r r o r s   18  and   20  may  be  e q u a l   to  t h e   d i s t a n c e ,   d 1 ,  
b e t w e e n   t h e   s t a t i o n a r y   d i s p l a y   m i r r o r s   3*4  and   3 6 ,  

p r e f e r a b l y   t h e   d i s t a n c e   d  e x c e e d s   t he   d i s t a n c e   d f .   P r o v i -  

d i n g   d  g r e a t e r   t h a n   d'   e x a g g e r a t e s   t he   p e r s p e c t i v e   v i e w e d  
10  by  t h e   o b s e r v e r ,   t h e r e b y   c o m p e n s a t i n g   f o r   t h e   o b s e r v e r ' s  

d i f f i c u l t y   in   i n t e r p r e t i n g   the   v i s i b l e   a n a l o g   to  t h e  
i n f r a r e d   s c e n e .  

In   o r d e r   to  r e c o n s t r u c t   two  d i f f e r e n t   c o m p l e t e  
v i s i b l e   i m a g e s   c o r r e s p o n d i n g   to  t h e   i n f r a r e d   s c e n e   f r o m  

15  o n l y   a  s i n g l e   l i g h t   s o u r c e   a r r a y ,   a  r o t a t i n g   d i s p l a y  
m i r r o r   3fi  i s   p r o v i d e d .   As  t he   r o t a t i n g   d i s p l a y   m i r r o r   3 8  
r o t a t e s   c o u n t e r c l o c k w i s e ,   an  i m a g e   of  t h e   l i g h t   s o u r c e  

a r r a y   28  i s   s c a n n e d   f rom  r i g h t   to  l e f t   a c r o s s   t h e   l e f t   e y e  
kO  of   an  o b s e r v e r .   A f t e r   f u r t h e r   r o t a t i o n   of   t he   r o t a t i n g  

20  d i s p l a y   m i r r o r   38,  t h e   i n s i d e   of  t h e   i m a g e r   ( p r e f e r a b l y  
b l a c k e n e d   )  i s   i m a g e d   on  t h e   o b s e r v e r ' s   e y e s .   A f t e r  

f u r t h e r   r o t a t i o n   of  t h e   r o t a t i n g   d i s p l a y   .  m i r r o r   38,   a n  
i m a g e   of   t he   l i g h t   s o u r c e   a r r a y   28  i s   s c a n n e d   f r o m  

r i g h t   to  l e f t   a c r o s s   t he   r i g h t   eye  k2  of  t h e   o b s e r v e r .  
25  In  o r d e r   to  c r e a t e   t he   e e n s a t i o n   t h a t   t h e  

o b s e r v e r   i s   v i e w i n g   two  c o m p l e t e   and   c o n t i n u o u s   t w o -  
d i m e n s i o n a l   v i s i b l e   i m a g e s ,   t he   m i r r o r s   26  and  38  mus t   b e  
r o t a t e d   a t   a  s u f f i c i e n t l y   h i g h   a n g u l a r   v e l o c i t y .   Fo r   t h e  
c a s e   w h e r e   t h r e e - s i d e d   s c a n n i n g   m i r r o r s   a r e   u s e d ,   t h e  

30  m i r r o r s   may  be  r o t a t e d ,   f o r   e x a m p l e ,   a t   300  r e v o l u t i o n s  

p e r   m i n u t e .   T h i s   w i l l   r e s u l t   in   a  s c a n   r a t e   of  1  5  f r a m e s  

p e r   s e c o n d   f r o m   e a c h   o p t i c a l   c h a n n e l   (30  f r a m e s   p e r   s e c o n d  
t o t a l ) .  

In  t h e   s t e r e o s c o p i c   i m a g e r   d e s c r i b e d   t h u s f a r ,  
5  t h e   i n f r a r e d   i m a g e s   we re   s h i f t e d   r e l a t i v e   to  e a c h   o t h e r   b y  

u s i n g   s t a t i o n a r y   i n p u t   m i r r o r s   18  and   20,   and   t h e   v i s i b l e  

i m a g e s   w e r e   s h i f t e d   r e l a t i v e   to  e a c h   o t h e r   by  u s i n g  
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. s t a t i o n a r y   d i s p l a y   m i r r o r s   3k  and   36.   S c a n n i n g   was  p e r -  

f o r m e d   by  s c a n n i n g   m i r r o r s   26  and   38.   W h i l e   t h e   u s e   o f  

m i r r o r s   f o r   s h i f t i n g   and  f o r   s c a n n i n g   i s   p r e f e r r e d ,   o t h e r  

o p t i c a l   e l e m e n t s   c o u l d   be  u s e d   i n   p l a c e   of  t h e s e   m i r r o r s ,  

5  Fo r   e x a m p l e ,   t h e   m i r r o r s   c o u l d   be  r e p l a c e d   w i t h   r e f r a c t i n g  

p r i s m s .   A n y c h r o m a t i c   a b e r r a t i o n   p r o d u c e d   by  t h e  

r e f r a c t i n g   p r i s m s   c o u l d   be  c o r r e c t e d   w i t h   s u i t a b l e  

c o r r e c t i n g   e l e m e n t s .  

M o r e o v e r ,   as  d e s c r i b e d   t h u s f a r ,   r o t a t i n g   i n p u t  

10  m i r r o r 2 6   and   r o t a t i n g   d i s p l a y   m i r r o r   38  e a c h   h a v e   t h r e e  

r e f l e c t i v e   s i d e s .   A l t e r n a t i v e l y ,   o t h e r   r o t a t i n g   m i r r o r  

a r r a n g e m e n t s   may  be  u s e d .   For   e x a m p l e ,   by  p r o v i d i n g   a  

s c a n n i n g   p r i s m   h a v i n g   a  l a r g e r   n u m b e r   of   f a c e s ,   i t   i s  

p o s s i b l e   to  d e c r e a s e   t h e   a n g u l a r   v e l o c i t y   of  t h e   m i r r o r   f o r  

15  t he   same  f r a m e   r a t e ,   or  c o n v e r s e l y   i t   i s   p o s s i b l e   t o  

i n c r e a s e   t h e   f r a m e   r a t e   and   m a i n t a i n   t h e   same  a n g u l a r  

v e l o c i t y   of  t h e   m i r r o r .  

F i g u r e   3  g r a p h i c a l l y   s h o w s   t h e   s c a n n i n g   o f   t h e  

i n f r a r e d   s c e n e   by  a  s t e r e o s c o p i c   i m a g e r   h a v i n g   a  30°   f i e l d  

20  of  v i e w .   When  t h e   a n g u l a r   p o s i t i o n   f   of   t he   r o t a t i n g   i n p u t  

m i r r o r   26  i s   a t   z e r o   d e g r e e s   ( t h e   s o l i d - l i n e   p o s i t i o n  

shown  in   F i g u r e   1 ) ,   an  i m a g e   of  t h e   s c e n e   p o s i t i o n   10 '   i s  

p r o d u c e d   on  t h e   d e t e c t o r   a r r a y   2k  v i a   i n p u t   m i r r o r   18.  As  

the   r o t a t i n g   i n p u t   m i r r o r   26  r o t a t e s   c l o c k w i s e ,   t he   i n f r a -  

25  r e d   i m a g e   of   t he   s c e n e   i s   s c a n n e d   a c r o s s   t he   d e t e c t o r   a r r a y  

2k  u n t i l   an  i m a g e   of  t h e   s c e n e   p o s i t i o n   Ik*  i s   p r o d u c e d  

on  t h e   d e t e c t o r   a r r a y   2^  when  t h e   a n g u l a r   p o s i t i o n   of   t h e  

r o t a t i n g   i n p u t   m i r r o r   26  i s   1 5 ° .   T h u s ,   w h i l e   t he   r o t a t i n g  

i n p u t   m i r r o r   26  r o t a t e s   1 5 ° ,   t h e   f i e l d   of  v i e w   of  t h e  

30  s t e r e o s c o p i c   i m a g e r   i s   3 0 ° .   The  f i e l d   of   v i e w   may  b e  

e i t h e r   h i g h e r   or  l o w e r   t h a n   30* ,   as   may  be  r e q u i r e d .  

W h i l e   t he   r o t a t i n g   i n p u t   m i r r o r   26  r o t a t e s   f r o m  

15°  to  4 5 ° ,   an  i m a g e   of  t h e   b l a c k e n e d   i n t e r i o r   ( n o t  

shown)   of  t h e   i m a g e r   i s   p r o d u c e d   on  the   d e t e c t o r   a r r a y   2 k .  

35  T h e r e a f t e r ,   a t   k5°  an  i m a g e   of   t h e   s c e n e   p o s i t i o n   10  i s  

p r o d u c e d   on  t h e   d e t e c t o r   a r r a y   2k  v i a _   t he   s t a t i o n a r y   i n p u t  

m i r r o r   20.  From  k5°  to  6 0 ° ,   t h e   i m a g e   of   t he   s c e n e   i s  
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s c a n n e d   a c r o s s   t h e   d e t e c t o r   a r r a y   2k  u n t i l   an  i m a g e   of  t h e  
s c e n e   p o s i t i o n   1^  i s   p r o d u c e d   on  t h e   d e t e c t o r   a r r a y   2 k ,  
T h e r e a f t e r ,   an  i m a g e   of  t h e   d a r k e n e d   i n t e r i o r   of   t h e  
i m a g e r   i s   p r o d u c e d   on  t h e   d e t e c t o r   a r r a y   f r o m   60°   to  1 2 0 ° .  

5  S i n c e   t h e   r o t a t i n g   i n p u t   m i r r o r   26  h a s   t h r e e   r e f l e c t i v e  
s u r f a c e s ,   t h i s   c y c l e   i s   r e p e a t e d   t h r e e   t i m e s   f o r   e a c h  
r o t a t i o n   of   t h e   r o t a t i n g   i n p u t   m i r r o r   2 6 .  

In   o r d e r   to  a s s u r e   t h a t   t h e   v i s i b l e   i m a g e s   r e -  
c o n s t r u c t e d   by  t h e   c o m p o n e n t s   shown  i n   F i g u r e   2 

10  c o r r e s p o n d   to  t h e   i n f r a r e d   i m a g e s   of  t h e   s c e n e ,   t h e  
s t a r t i n g   t i m e   and  s c a n   r a t e   of  t h e   r o t a t i n g   d i s p l a y  
m i r r o r   38  m u s t   be  s y n c h r o n i z e d   w i t h   t h e   s t a r t i n g   t i m e   a n d  
t he   s c a n   r a t e   of  t h e   r o t a t i n g   i n p u t   m i r r o r   26.   One  s u c h  
a r r a n g e m e n t   f o r   s y n c h r o n i z i n g   t h e   r o t a t i n g   i n p u t   a n d  

15  d i s p l a y   m i r r o r s   i s   shown  in   F i g u r e   k.  The  r o t a t i n g   i n p u t  
m i r r o r   26  r o t a t e s   on  a  s h a f t   kk  w h i l e   t h e   r o t a t i n g   d i s p l a y  
m i r r o r   38  r o t a t e s   on  a  s h a f t   46 .   The  r o t a t i n g   i n p u t   m i r r o r  
26  i s   a r r a n g e d   in   p l a n e   b e l o w   t h e   p l a n e   of  t he   r o t a t i n g  
d i s p l a y   m i r r o r   38  so  t h a t   t h e   f o r m a t i o n   of  t h e   i n f r a r e d  

20 i m a g e s   and  t he   f o r m a t i o n   of   t h e   v i s i b l e   i m a g e s   w i l l   n o t  
i n t e r f e r e   w i t h   e a c h   o t h e r .  

As  n o t e d   a b o v e ,   t h e   s t a r t i n g   t i m e   and   s c a n   r a t e  
( r a t e   of  r o t a t i o n )   of  t h e   r o t a t i n g   i n p u t   m i r r o r   26  and   t h e  
r o t a t i n g   d i s p l a y   m i r r o r   38  m u s t   be  s y n c h r o n i z e d   w h i l e   r o -  25 t a t i n g   t h e   i n p u t   and   d i s p l a y   m i r r o r s   i n   o p p o s i t e  
d i r e c t i o n s .   T h i s   i s   a c c o m p l i s h e d   by  p r o v i d i n g   a  g e a r  
t r a i n   in   a  p l a n e   b e t w e e n   t h e   pJaaes  of   t h e   r o t a t i n g   i n p u t  
m i r r o r   26  and   t h e   r o t a t i n g   d i s p l a y   m i r r o r   38 .   The  g e a r  
t r a i n   i n c l u d e s   g e a r s   k8  and   50.   The  g e a r s   h a v e   t h e   s a m e  

30  n u m b e r   of  t e e t h   p e r   r e v o l u t i o n   so  t h a t   t h e   r o t a t i n g  
m i r r o r s   w i l l   r o t a t e   a t   t h e   same  a n g u l a r   v e l o c i t y .   M o r e o v e r ,  
t he   r o t a t i n g   m i r r o r s   a r e   a l i g n e d   so  t h a t   t h e   v i s i b l e  
and   i n f r a r e d   s c a n s   s t a r t   a t   t h e   same  t i m e .  

An  e l e c t r i c   m o t o r   may  be  c o n n e c t e d   to  e i t h e r  
s h a f t   kk  or  s h a f t   k6  in   o r d e r   to  r o t a t e   b o t h   m i r r o r s   2 6  
and  3 8 .  

The  s t a r t i n g   t i m e   and   s c a n   r a t e   of   t h e   r o t a t i n g  
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i n p u t   m i r r o r   26  a n d   r o t a t i n g   d i s p l a y   m i r r o r   38  c a n ,  

a l t e r n a t i v e l y ,   be  s y n c h r o n i z e d   i n   o t h e r   w a y s .   F o r   e x a m p l e ,  

a  s i n g l e   s c a n n i n g   m i r r o r   c o u l d   be  u s e d   f o r   s c a n n i n g   b o t h  

t h e   i n f r a r e d   s c e n e   a n d   t h e   l i g h t   s o u r c e .   The  l o w e r   p o r t i o n  

5  of  t h e   r o t a t i n g   m i r r o r   c o u l d   be  u s e d   f o r   s c a n n i n g   t h e  

i n f r a r e d   s c e n e ,   and   t h e   u p p e r   p o r t i o n   of  t h e   r o t a t i n g   m i r r o r  

c o u l d   be  u s e d   f o r   s c a n n i n g   t h e   l i g h t   s o u r c e .   A  r e v e r s i n g  

l e n s   c o u l d   be  p l a c e d   b e t w e e n   t he   i n p u t   l e n s   22  and   t h e  

d e t e c t o r   a r r a y   2k  ( F i g u r e   1)  to  c o m p e n s a t e   f o r   t h e  

10  r o t a t i o n   of   b o t h   t h e   r o t a t i n g   i n p u t   m i r r o r   and   t h e   r o t a t i n g  

d i s p l a y   m i r r o r   i n   t h e   same  d i r e c t i o n .  

F i g u r e   5  s h o w s   a  l e n s   s y s t e m   w h i c h   c an   be  u s e d  

f o r   p r o d u c i n g   a  v i s i b l e   i m a g e   of  t h e   l i g h t   s o u r c e   a r r a y   2 8 .  

L i g h t   f r o m   t h e   l i g h t   s o u r c e   a r r a y   28  i s   f o c u s e d   by  t h e  

15  o b j e c t i v e   l e n s   32.   A f t e r   r e f l e c t i o n   f r o m   r o t a t i n g   d i s p l a y  

m i r r o r   38,   a  f i e l d   l e n s   52  i s   p r o v i d e d   to   l o c a t e   t h e   e x i t  

p u p i l   56  a t   t h e   e x p e c t e d   l o c a t i o n   of  t h e   o b s e r v e r ' s   e y e .  

F i n a l l y ,   t h e   e y e p i e c e   l e n s   5^  i s   p r o v i d e d   to  c o l l i m a t e   t h e  

i m a g e   f o r   t h e   e y e s .  
20 

25 

30 

35 
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C L A I M S  

1.  A  d e v i c e   f o r   p r o d u c i n g   a  s t e r e o s c o p i c   v i s i b l e  
i m a g e   of  an  i n v i s i b l e   r a d i a t i o n   s c e n e ,   c h a r a c t e r i z e d   b y :  

a  f i r s t   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  
p r o d u c i n g   a  f i r s t   i n v i s i b l e   i m a g e   of  t h e   s c e n e   v i e w e d   f r o m  
a  f i r s t   v i e w i n g   p o s i t i o n ?  

a  s e c o n d   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  
p r o d u c i n g   a  s e c o n d   i n v i s i b l e   r a d i a t i o n   i m a g e   of   t h e   s c e n e  
v i e w e d   f r o m   a  s e c o n d   v i e w i n g   p o s i t i o n   s p a c e d   f r o m   t h e   f i r s t  
v i e w i n g   p o s i t i o n ;  

a  r a d i a t i o n   d e t e c t o r   f o r   d e t e c t i n g   t h e   i n v i s i b l e  
r a d i a t i o n   i m a g e s ;  

an  i n p u t   s c a n n i n g   e l e m e n t   f o r   a l t e r n a t e l y  
s c a n n i n g   t h e   f i r s t   and  s e c o n d   i n v i s i b l e   r a d i a t i o n   i m a g e s  
a c r o s s   t h e   d e t e c t o r ,   e a c h   s c a n   h a v i n g   a  s t a r t i n g   t i m e  
and   a  s c a n   r a t e ;  

a  l i g h t   s o u r c e ;  
a  c o n t r o l   c i r c u i t   f o r   t h e   l i g h t   s o u r c e   to  p r o d u c e  

v i s i b l e   l i g h t   h a v i n g   an  i n t e n s i t y   p r o p o r t i o n a l   to  t h e  
i n t e n s i t y   of   t h e   i n f r a r e d   r a d i a t i o n   i n c i d e n t   on  t h e  
d e t e c t o r ;  

a  t h i r d   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  
p r o d u c i n g   a  f i r s t   v i s i b l e   i m a g e   of   t h e   l i g h t   s o u r c e   in   a  
f i r s t   f i e l d   of  v i e w   a t   a  t h i r d   v i e w i n g   p o s i t i o n ;  

25  
a  f o u r t *   o p t i c a l   c h a n n e l   c o m p r i s i n g   o p t i c s   f o r  

p r o d u c i n g   a  s e c o n d   v i s i b l e   i m a g e   of  t h e   l i g h t   s o u r c e   in   a  
s e c o n d   f i e l d   of  v i e w   a t   a  f o u r t h   v i e w i n g   p o s i t i o n  
s p a c e d   f r o m   the   t h i r d   v i e w i n g   p o s i t i o n ;  

a  d i s p l a y   s c a n n i n g   e l e m e n t   f o r   a l t e r n a t e l y  

^  
s c a n n i n g   t h e   f i r s t   v i s i b l e   i m a g e   a c r o s s   t h e   f i r s t   f i e l d   o f  
v i e w   and  t he   s e c o n d   v i s i b l e   i m a g e   a c r o s s   t h e   s e c o n d   f i e l d  
of  v i e w ,   e a c h   s c a n   h a v i n g   a  s t a r t i n g   t i m e   and   a  s c a n   r a t e ,  

10 

25 

a n d  
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m e a n s   f o r   s y n c h r o n i z i n g   t h e   s t a r t i n g   t i m e   a n d  

s c a n   r a t e   of  t h e   v i s i b l e   s c a n n i n g   m e a n s   w i t h   t h e  

s t a r t i n g   t i m e   and  s c a n   r a t e   of  t h e   i n v i s i b l e   r a d i a t i o n  

s c a n n i n g   m e a n s .  

5  2.  A  d e v i c e   as  c l a i m e d   i n   C l a i m   1,  c h a r a c t e r i z e d  

in   t h a t   t h e   i n v i s i b l e   r a d i a t i o n   i s   i n f r a r e d   r a d i a t i o n .  

o#  A  d e v i c e   as  c l a i m e d   i n   C l a i m s   1  or  2 ,  

c h a r a c t e r i z e d   in   t h a t   the   f i r s t   o p t i c a l   c h a n n e l   c o m p r i s e s ;  

a  f i r s t   s t a t i o n a r y   i n p u t   m i r r o r   a r r a n g e d   t o  

10  r e c e i v e   i n f r a r e d   r a d i a t i o n   f r o m   t h e   s c e n e   and   to  r e f l e c t  

s a i d   i n f r a r e d   r a d i a t i o n ;   a n d  

f i r s t   l e n s   means   a r r a n g e d   to  r e c e i v e   s c e n e  

r a d i a t i o n   r e f l e c t e d   f r o m   t he   f i r s t   s t a t i o n a r y   i n p u t   m i r r o r ,  

s a i d   f i r s t   l e n s   means   p r o d u c i n g   an  i n f r a r e d   i m a g e   of   t h e  

15  s c e n e   i n   a  f o c a l   p l a n e .  

and   i n   t h a t   t h e   s e c o n d   o p t i c a l   c h a n n e l   c o m p r i s e s ;  

a  s e c o n d   s t a t i o n a r y   i n p u t   m i r r o r   a r r a n g e d   t o  

r e c e i v e   i n f r a r e d   r a d i a t i o n   f r o m   t h e   s c e n e   and   to   r e f l e c t  

s a i d   i n f r a r e d   r a d i a t i o n ,   s a i d   s e c o n d   s t a t i o n a r y   i n p u t  

20  m i r r o r   b e i n g   s p a c e d   f r o m   t h e   f i r s t   s t a t i o n a r y   i n p u t  

m i r r o r   ;  a n d  

s e c o n d   l e n s   means   a r r a n g e d   to  r e c e i v e   s c e n e   r a d i a -  

t i o n   r e f l e c t e d   f r o m   t h e   s e c o n d   s t a t i o n a r y   i n p u t   m i r r o r ,  

s a i d   s e c o n d   l e n s   m e a n s   p r o d u c i n g   an  i n f r a r e d   i m a g e   of  t h e  

25  s c e n e   in   a  f o c a l   p l a n e .  

2+#  A  d e v i c e   as  c l a i m e d   in   C l a i m   3,  c h a r a c t e r i z e d   i n  

t h a t   : 

b o t h   l e n s   means   c o m p r i s e   a  s i n g l e   i n p u t   l e n s   ; 

a n d  

30  the   i n p u t   s c a n n i n g   e l e m e n t   c o m p r i s e s   a  r o t a t i n g  

i n p u t   m i r r o r   a r r a n g e d   to  r e c e i v e   i n f r a r e d   r a d i a t i o n   f r o m  

t h e   s c e n e   a f t e r   r e f l e c t i o n   f r o m   t h e   f i r s t   and   s e c o n d  

s t a t i o n a r y   i n p u t   m i r r o r s ,   and   f u r t h e r   a r r a n g e d   t o  

a l t e r n a t e l y   r e f l e c t   r a d i a t i o n   f r o m   t h e   f i r s t   and   s e c o n d  

35  s t a t i o n a r y   i n p u t   m i r r o r s   to  t h e   i n p u t   l e n s   .  

5#  A  d e v i c e   as  c l a i m e d   in   C l a i m   k,  c h a r a c t e r i z e d  

in   t h a t   t he   r o t a t i n g   i n p u t   m i r r o r   c o m p r i s e s   a  m i r r o r   p r i s m  

w i t h   t h r e e   r e f l e c t i v e   s i d e s .  



6.  A  d e v i c e   as  c l a i m e d   in   any   one  of  C l a i m s  
1  -  5  c h a r a c t e r i z e d   in   t h a t   t he   t h i r d   o p t i c a l   c h a n n e l  
c o m p r i s e s   : 

f i r s t   d i s p l a y   l e n s   means   f o r   f o c u s i n g   l i g h t   f r o m  
5  t h e   l i g h t   s o u r c e ;   a n d  

a  f i r s t   s t a t i o n a r y   d i s p l a y   m i r r o r   a r r a n g e d   t o  
r e c e i v e   l i g h t   f r o m   t h e   l i g h t   s o u r c e   a f t e r   i t   h a s   p a s s e d  
t h r o u g h   t h e   f i r s t   d i s p l a y   l e n s   m e a n s ,   a n d  

in   t h a t   t h e   f o u r t h   o p t i c a l   c h a n n e l   c o m p r i s e s :  
10  s e c o n d   d i s p l a y   l e n s   m e a n s f o r   f o c u s i n g   l i g h t   f r o m  

the   l i g h t   s o u r c e ;   a n d  

a  s e c o n d   s t a t i o n a r y   d i s p l a y   m i r r o r   a r r a n g e d   t o  
r e c e i v e   l i g h t   f r o m   te  l i g h t   s o u r c e   a f t e r   i t   h a s   p a s s e d  
t h r o u g h   the   s e c o n d   d i s p l a y   l e n s   m e a n s ,   s a i d   s e c o n d  

15  s t a t i o n a r y   d i s p l a y   m i r r o r   b e i n g   s p a c e d   f rom  t h e   f i r s t  
s t a t i o n a r y   d i s p l a y   m i r r o r .  
7.  A  d e v i c e   as   c l a i m e d   in   C l a i m   6,  c h a r a c t e r i z e d  
i n   t h a t   : 

b o t h   d i s p l a y   l e n s   means   c o m p r i s e   a  s i n g l e  
20  o b j e c t i v e   l e n s ;  

t h e   d i s p l a y   s c a n n i n g   e l e m e n t   c o m p r i s e s   a  r o t a t i n g  
d i s p l a y   m i r r o r   a r r a n g e d   to  r e c e i v e   l i g h t   f r o m   t h e   l i g h t  
s o u r c e   by  way  of  t h e   o b j e c t i v e   l e n s ,   s a i d   r o t a t i n g   d i s p l a y  
m i r r o r   b e i n g   a r r a n g e d   to  a l t e r n a t e l y   r e f l e c t   s a i d   l i g h t   t o  

25  t h e   f i r s t   and   s e c o n d   s t a t i o n a r y   d i s p l a y   m i r r o r s .  
8.  A  d e v i c e   as  c l a i m e d   in   C l a i m   7,  c h a r a c t e r i z e d   i n  
t h a t   t h e   r o t a t i n g   d i s p l a y   m i r r o r   c o m p r i s e s   a  m i r r o r  
p r i s m   w i t h   t h r e e   r e f l e c t i v e   s i d e s .  
9*  A  d e v i c e   as   c l a i m e d   in   any   one  of  C l a i m s  

30  1 - 8 ,   c h a r a c t e r i z e d   in   t h a t   t he   s y n c h r o n i z a t i o n   m e a n s  
c o m p r i s e s   a  g e a r   t r a i n   f o r m i n g   a  m e c h a n i c a l   l i n k a g e  
b e t w e e n   t h e   i n p u t   s c a n n i n g   e l e m e n t   and   t he   d i s p l a y  
s c a n n i n g   e l e m e n t .  

10.  A  d e v i c e   as  c l a i m e d   in   any   one  of   C l a i m s   1  -  9  35  c h a r a c t e r i z e d   in   t h a t   t h e   i n f r a r e d   r a d i a t i o n   d e t e c t o r  
c o m p r i s e s   a  l i n e a r   a r r a y   of  i n f r a r e d   r a d i a t i o n   d e t e c t o r s  
a r r a n g e d   in   t he   f o c a l   p l a n e   of  t h e   i n p u t   l e n s .  
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11t  A  d e v i c e   as  c l a i m e d   i n   C l a i m   1 0 ,  

c h a r a c t e r i z e d   in   t h a t   t h e   l i g h t   s o u r c e   c o m p r i s e s   a  l i n e a r  

a r r a y   of   l i g h t   e m i t t i n g   d i o d e s ,   e a c h   l i g h t   e m i t t i n g  

d i o d e   in   t he   d i o d e   a r r a y   c a r e s p o n d i n g   to  one  i n f r a r e d  

d e t e c t o r   in   t h e   d e t e c t o r   a r r a y .  

12.   A  d e v i c e   as  c l a i m e d   i n   C l a i m   11,  c h a r a c t e r i z e d   i n  

t h a t   : 
e a c h   i n f r a r e d   d e t e c t o r   p r o d u c e s   an  o u t p u t  

e l e c t r i c a l   s i g n a l   h a v i n g   a  m a g n i t u d e   p r o p o r t i o n a l   to  t h e  

0  i n t e n s i t y   of  t h e   i n f r a r e d   r a d i a t i o n   i n c i d e n t   t h e r e o n ;  

e a c h   l i g h t   s o u r c e   h a s   an  i n p u t   and  p r o d u c e s  

v i s i b l e   l i g h t   h a v i n g   an  i n t e n s i t y   p r o p o r t i o n a l   to  t h e  

m a g n i t u d e   of  an  i n p u t   e l e c t r i c a l   s i g n a l   a p p l i e d   t h e r e t o ;  

a n d  

15  t h e   c o n t r o l   c i r c u i t   f o r   t h e   l i g h t   s o u r c e   c o m p r i s e s  

an  a r r a y   of  e l e c t r i c   a m p l i f i e r s ,   e a c h   a m p l i f i e r   h a v i n g   a n  

i n p u t   c o n n e c t e d   to   t h e   o u t p u t   of   an  a s s o c i a t e d   i n f r a r e d  

d e t e c t o r   and  h a v i n g   an  o u t p u t   c o n n e c t e d   to  t h e   i n p u t   of  a n  

a s s o c i a t e d   l i g h t   s o u r c e .  

20  13#  a  d e v i c e   as  c l a i m e d   i n   any  one  of  C l a i m s   6 - 1 2  

c h a r a c t e r i z e d   i n   t h a t   : 

t he   t h i r d   o p t i c a l   c h a n n e l   f u r t h e r   c o m p r i s e s   a  f i r s t  

e y e p i e c e   l e n s   a r r a n g e d   to   r e c e i v e   l i g h t   s o u r c e   l i g h t   r e f l e c -  

t e d   f r o m   t he   f i r s t   s t a t i o n a r y   d i s p l a y   m i r r o r ;   a n d  

25  t h e   f o u r t h   o p t i c a l   c h a n n e l   f u r t h e r   c o m p r i s e s   a  

s e c o n d   e y e p i e c e   l e n s   a r r a n g e d   to  r e c e i v e   l i g h t   s o u r c e   l i g h t  

r e f l e c t e d   f r o m   t h e   s e c o n d   s t a t i o n a r y   d i s p l a y   m i r r o r .  
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